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The author continues the study of the Floquet spectral theory of the infinite periodic
beam equation, namely the spectral problem on the axis
(a(x)u′′)′′ = λρ(x)u, −∞< x <∞,
where ρ(x) and a(x) are periodic and strictly positive. He develops a theory analogous
to the theory of the Hill operator using the concept of pseudospectrum introduced in
[V. G. Papanicolaou and D. Kravvaritis, J. Differential Equations 150 (1998), no. 1, 24–
41; MR1660270]. Vyacheslav N. Pivovarchik
References
1. J. E. Avron and B. Simon, Analytic Properties of Band Functions, Annals of Physics,
110 (1978), 85–101. MR0475384
2. A. Badanin and E. Korotyaev, Quasimomentum of Fourth Order Periodic Operator,
preprint, 2001.
3. V. Barcilon, Inverse Problem for a Vibrating Beam in the Free-Clamped Config-
uration, Philosophical Transactions of the Royal Society of London, Series A, 304
(1982), 211–251.
4. R. Beals and R. R. Coifman, Scattering and Inverse Scattering for First Order
Systems, Comm. Pure Appl. Math. 37, no. 1 (1984), 39–90. MR0728266
5. R. Beals, P. Deift, and C. Tomei, Direct and Inverse Scattering on the Line, Mathe-
matical Surveys and Monographs, 28. American Mathematical Society, Providence,
RI, 1988, xiv + 209 pp. MR0954382
6. R. Carlson, Compactness of Floquet Isospectral Sets for the Matrix Hill’s Equation,
Proceedings of the American Mathematical Society 128, no. 10 (2000), 2933–2941.
MR1709743
7. R. Carlson, Eigenvalue Estimates and Trace Formulas for the Matrix Hill’s Equation,
Journal of Differential Equations 167, no. 1 (2000), 211–244. MR1785119
8. L. F. Caudill, P. A. Perry, and A. W. Schueller, Isospectral Sets for Fourth-Order Or-
dinary Differential Operators, SIAM J. Math. Anal. 29 (1998), 935–966. MR1617706
9. E. A. Coddington and N. Levinson, ”Theory of Ordinary Differential Equations”,
Robert E. Krieger Publishing Company, Malabar, Florida, 1987. MR0069338
10. W. Craig, The Trace Formula for Schro¨dinger Operators on the Line, Commun.
Math. Phys. 126 (1989), 379–407. MR1027503
11. B. A. Dubrovin, I. M. Krichever, and S. P. Novikov, Integrable Systems. I, Dynamical
Systems, IV, 177–332, Encyclopaedia of Mathematical Sciences, 4, Springer-Verlag,
Berlin, 2001. MR1866633
12. B. A. Dubrovin, V. Matveev, and S. P. Novikov, Nonlinear Equations of Korteweg—
deVries Type, Finite Zone Linear Operators, and Abelian Varieties, Uspekhi. Mat.
Nauk, 31 (1976), 55–136; Russian Math. Surveys, 31 (1976), 59–146. MR0427869
13. N. Dunford and J. T. Schwartz, ”Linear Operators. Part II: Spectral Theory; Self
Adjoint Operators in Hilbert Space”, Wiley Classics Library Edition, New York,
1988. MR1009163
14. A Finkel, E. Isaacson, and E. Trubowitz, An Explicit Solution of the Inverse
Periodic Problem Hill’s Equation, SIAM J. Math. Anal. 18, No. 1 (Jan. 1987),
46–53. MR0871819
15. F. Gesztesy, H. Holden, B. Simon, and Z. Zhao, Trace Formulae and Inverse Spectral
Theory for Schro¨dinger Operators, Bull. Amer. Math. Soc. (New Series) 29 (1993),
250–255. MR1215308
16. F. Gesztesy and R. Weikard, Floquet Theory Revisited, in ”Differential Equations
and Mathematical Physics”, Proceedings of the International Conference, Univ. of
Alabama at Birmingham, March 13–17, 1994, International Press, 1995. MR1703573
17. G. M. L. Gladwell, ”Inverse Problems in Vibration,” Martinus Nijhoff Publishers,
Boston, 1986. MR0874749
18. R. Johnson, m-Functions and Floquet Exponents for Linear Differential Sys-
tems, Annali di Mathematica pura ed applicata (IV), CXLVII (1987), 211–248.
MR0916710
19. R. Johnson and J. Moser, The Rotation Number for Almost Periodic Potentials,
Comm. Math. Phys. 84 (1982), 403–438; erratum: Comm. Math. Phys. 90 (1983),
317–318. MR0714441
20. W. Kohn, Analytic Properties of Bloch Waves and Wannier Functions, Annals of
Physical Review, 115, no. 4 (August 1959), 809–821. MR0108284
21. P. Kuchment, ”Floquet Theory for Partial Differential Equations”, Birkha¨user-
Verlag, Basel, 1993. MR1232660
22. W. Magnus and S. Winkler, ”Hill’s Equation”, Dover Publications, Inc., New York,
1979. MR0559928
23. M. M. Malamud, Necessary Conditions for the Existence of a Transformation Op-
erator for Higher Order Equations, Funksional. Anal. i Ego Philozhen. 16 (1982),
74–75.; Functional Anal. Appl. 16 (1982), 219–221. MR0674021
24. H. P. McKean and E. Trubowitz, Hill’s Operator and Hyperelliptic Function Theory
in the Presence of Infinitely Many Branch Points, Comm. Pure Appl. Math. 29, no.
2 (1976), 143–226. MR0427731
25. H. P. McKean and P. van Moerbeke, The Spectrum of Hill’s Equation, Invent. Math.
30, no. 3 (1975), 217–274. MR0397076
26. J. R. McLaughlin, On Constructing Solutions to an Inverse Euler-Bernoulli Problem,
in ”Inverse Problems of Acoustic and Elastic Waves”, pp. 341–347, F. Santosa, et
al. (editors), Philadelphia: SIAM, 1984. MR 86e:00016
27. J. R. McLaughlin, Analytical Methods for Recovering Coefficients in Differential
Equations from Spectral Data, SIAM Review 28 (1986), 53–72. MR0828436
28. R. E. Miller, The Eigenvalue Problem for a Class of Long, Thin Elastic Structures
with Periodic Geometry, Quarterly of Applied Mathematics, LII, No. 2 (June 1994),
261–282. MR1276237
29. M. A. Naimark, ”Linear Differential Operators”, Parts I & II, Frederick Ungar
Publishing Co., New York, 1967 & 1968. , MR0216050
30. S. P. Novikov, private communication (April 2001).
31. V. G. Papanicolaou, The Spectral Theory of the Vibrating Periodic Beam, Comm.
Math. Phys. 170 (1995), 359–373. MR1334400
32. V. G. Papanicolaou and D. Kravvaritis, An Inverse Spectral Problem for the Euler-
Bernoulli Equation for the Vibrating Beam, Inverse Problems 13 (1997), 1083–1092.
MR1463595
33. V. G. Papanicolaou and D. Kravvaritis, The Floquet Theory of the Periodic
Euler-Bernoulli Equation, Journal of Differential Equations 150 (1998), 24–41.
MR1660270
34. M. Reed and B. Simon, ”Methods of Modern Mathematical Physics, VI: Analysis
of Operators”, Academic Press, New York, 1978. MR0493421
35. L. A. Sachnovich, Inverse Problems for Differential Equations of Order N > 2 with
Analytic Coefficients, Matematicheskii Sbornik 46 (1958), 61–76. MR0099473
36. S. Timoshenko and D. H. Young, ”Elements of Strength of Materials”, 5th Edition,
D. Van Nostrand Company, Inc., Princeton, NJ, 1968.
37. E. C. Titchmarsh, ”The Theory of Functions”, Second Edition, Oxford University
Press, 1939. MR0882550
38. E. Trubowitz, The Inverse Problem for Periodic Potentials, Comm. Pure Appl.
Math. 30, no. 3 (1977), 321–337. MR0430403
39. S. Venakides, private communication.
Note: This list reflects references listed in the original paper as accurately as
possible with no attempt to correct errors.
c© Copyright American Mathematical Society 2004, 2016
